Results
Three of the 23 patients died at operation due to uncontrollable ventricular dysrhythmias and low cardiac output, a 13% mortality. Two more died within 30 days of surgery, one due to an arrhythmic episode 6 days after surgery and the other on the twenty-fifth post-operative day due to a massive myocardial infarction; a total mortality of 21-7 %. All but one of these problems occurred during our earlier cases before the routine use of cardiopulmonary bypass. With increasing experience in this type of surgery, the mortality has decreased. There has been one death in the last 16 consecutive patients (6'2 %).
Among the 18 survivors, 16 had excellent results with complete disappearance of symptoms and marked improvement in exercise tolerance. Two patients had no improvement at all and in both cases the vein bypass to the right coronary was found thrombosed on reinvestigation; these 2 patients were operated on early in this series without cardiopulmonary bypass and both had additionally diseased anterior descending coronary arteries where surgery was not attempted.
Since the routine institution of cardiopulmonary bypass, the surgical technique has been greatly facilitated, making it possible to operate in all the main coronary vessels and most of their major branches , Favaloro 1969 , Favaloro, Effler, Groves, Sheldon, Shirey & Sones 1970 . This can be accomplished with an acceptable operative mortality (Edwards et al. 1970 , Effler 1969a , b, Green et al. 1970 . It is adaptable for all major coronary arteries, providing an immediate augmentation of coronary blood flow with instant improvement in myocardial perfusion (Johnson, Flemma, Harding, Cooper & Lepley 1970 , Johnson, Flemma, Manley & Lepley 1970 , and is usually followed by a dramatic relief of symptoms.
The use of vein bypass grafts for the treatment of occlusive coronary artery disease therefore appears promising and merits continued appli- Hyperidrosis, or grossly excessive sweating, is a rather unusual and distressing condition which although amenable to effective surgical treatment has received less attention than it deserves.
The sweat glands are of two kinds, eccrine and apocrine (Kuno 1956 ). The apocrine glands are situated in the axilla, the areola of the nipple, the anogenital zone and the external auditory meatus. Their secretion is a milky turbid fluid which, on bacterial decomposition, gives the typical body odour. Their secretion commences at puberty and there is no evidence that they receive secretory innervation of any kind.
The eccrine sweat glands are found over the entire skin and are particularly concentrated on the palm of the hand and sole of the foot and in the axilla. They secrete a watery fluid whose main component is sodium chloride and whose urea concentration parallels the blood level. The eccrine glands receive sympathetic innervation but are unusual in being cholinergic. Acetylcholine and cholinergic drugs such as pilocarpine produce sweating, whereas cholinergic blocking agents such as atropine and propantheline bromide act as inhibitors.
The eccrine glands are stimulated by heat and this reflex is mediated by changes in the temperature of the perfusing blood in the heat-regulating centre in the hypothalamus; thermoregulatory sweating is especially marked on the upper trunk but occurs over the whole body. Emotional sweating is induced by fear, anxiety, embarrass-Section ofSurgery ment and excitement and is mainly confined to the palms of the hands, soles of the feet, the axille and the forehead.
Hyperidrosis may be divided into primary (or idiopathic) and secondary.
Primary hyperidrosis, although a diagnosis of exclusion, is rarely difficult to differentiate from the large group of secondary causes which usually have obvious accompanying manifestations.
Generalized secondary sweating may occur in hyperthyroidism, obesity, the menopause, anxiety states and so on. Paroxysms of sweating may occur in patients with pheochromocytoma.
Localized hyperidrosis may result from lesions affecting any part of the sympathetic pathway from the cerebral cortex to the peripheral nerves. These include hypothalamic lesions, tumours of the brain or spinal cord, trauma to peripheral nerves or peripheral neuritis.
Primary hyperidrosis has an equal sex distribution, and symptoms, although sometimes appearing in childhood (Carson & Montgomery 1953) , usually commence around puberty. Commonly there is involvement of all four limbs and often the axilla, but individual patients may complain that sweating of either the axillk, hands or feet is more of a nuisance to them, usually depending on their social circumstances or occupation. There is little difference in symptoms between summer and winter; indeed female patients may prefer the summer months when sleeveless dresses save them the embarrassment of constant soaking of their clothes in the armpit area. Episodes of sweating may be precipitated by emotional or mental stress, but not particularly by exercise, and the excessive sweating ceases during sleep. The effects of hyperidrosis are most distressing; the patient shuns shaking hands and shrinks from normal social contacts. He may not be able to hold a pen because the ink runs over the page, smooth objects slip out of his hands, shoes or boots fill with water and have to be emptied out, and the sodden skin ofthe foot is particularly likely to be infected with fungus. Often the hands and feet are cold and blue, but by no means invariably; indeed, at one end of the spectrum one can find cases of primary hyperidrosis with normal pink skin, and, at the other, many examples of Raynaud's phenomenon without hyperidrosis.
The etiology of primary hyperidrosis is completely unknown. The sweat glands in the involved area are normal, both histologically and numerically, and microscopic examination of the sympathetic chains removed in the treatment of these patients shows perfectly normal tissue.
The patients themselves are far from being neurotic and come from all walks of life. Our own series includes a farmer, barman, beautician and telephonist, all of whom appeared perfectly normal and stable.
Many mild cases can, of course, be managed along conservative lines but these may have their disadvantages. Anticholinergic drugs are effective for only a few hours and may be complicated by dryness of the mouth, constipation and difficulty with micturition. A large number of astringents are employed, including formaldehyde, boric acid, resorcinol, potassium permanganate and glutaraldehyde. These act by damaging the excretory ducts and secretory epithelium of the eccrine glands. Antiperspirant creams and solutions, most of which contain aluminium salts, are the most effective local applicahts. These again act by damaging the epithelium of the sweat glands and have the disadvantage that they may produce a contact dermatitis in sensitive patients.
Surgical Treatment ofHyperidrosis
Sympathectomy abolishes eccrine sweating in the denervated area, therefore hyperidrosis of the feet can be effectively treated by a lumbar sympathectomy, and excessive sweating of hands and axillm by upper thoracic sympathetic ablation. Where sweating is confined principally to the axilla, a simple excision of the localized affected area is to be advocated. At Westminster Hospital sympathectomy has been performed on 15 cases of excessive sweating, 6 females and 9 males, aged from 14 to 34 years. Twelve underwent upper thoracic sympathectomy, 6 by the cervical and 6 by the upper thoracic route. Two had lumbar sympathectomies and the remaining patient had bilateral upper thoracic sympathectomies by the cervical route and bilateral lumbar sympathectomies. All but one patient achieved complete relief of symptoms. One patient has been followed up for six years, another for four years and 2 for more than two years. The rest have been operated upon in periods of from three months to two years prior to this communication. On all these patients, of course, the usual attempts at conservative treatment were made before surgery was advised, several being referred by dermatologists. The single patient who failed to achieve complete success was a boy aged 14 at the time of operation with peculiar severe hyperidrosis confined to the ulnar border of the right hand, experienced over a period of two years. Sympathectomy was carried out three years ago and although the condition improved he still experiences occasional attacks of sweating in this area. His associated Raynaud's phenomenon has, however, been abolished.
Sympathectomy
Our current approach of choice for the upper thoracic chain is the transaxillary route advised by Atkins (1954) . A short segment of the third rib is excised and an excellent view of the upper thoracic chain is obtained as it lies on the necks of the upper ribs. The parietal pleura is incised longitudi-nally and the chain excised from the first down to the fourth rib. Since the stellate ganglion is out of reach, a Horner's syndrome is impossible. If the previous history or X-rays suggested old pleural disease, we would of course avoid this approach and carry out the usual cervical procedure.
Skin Excision for Axillary Hyperidrosis The great part of axillary sweating is derived from glands localized to a comparatively small area in the dome of the axilla rarely measuring much more than 2 in (5 cm) in diameter. This area can easily be mapped out using starch iodine powder. Hurley & Shelley (1963) and Skoog & Thyresson (1962) have both reported excellent results from excising or even merely undercutting this area.
We have carried out bilateral axillary skin excision in 12 cases. This is a simple procedure which requires only one or two days in hospital and could even be carried out on an outpatient basis. Over a two-year period we have been impressed by the very satisfactory results achieved, with axillary sweating reduced to normal proportions in patients previously considerably inconvenienced and embarrassed by this condition.
Conclusion
Idiopathic hyperidrosis can be an extremely disabling condition quite resistant to the usual simple medical treatments. Under such circumstances the surgeon should be prepared to carry out sympathectomy or, in the case of localized axillary hyperidrosis, excision of the affected skin area. Although very long-term studies are still not available, our own experience of up to six years in the case of sympathectomy and up to two years in the case of axillary skin excision has proved most encouraging.
Neurigenic Intermittent Claudication [Abstract]
by John Andrew FRCS (Middlesex Hospital, London WI)
The differential diagnosis between claudication secondary to ischmmia in the lower limbs and claudication due to lesions in the spinal canal was discussed.
Walking certain distances could cause claudication, similar to that which follows vascular insufficiency in the legs, when the lumbar canal was narrowed, from either congenital deformity, central lumbar disc protrusion and spondylotic bars, or osteoarthritis affecting the apophyseal joints. It was suggested that compression of the cauda equina from the ligamentum flavum or the articular facets when the spine was extended, or lordotic when walking, was the most important factor in the production of the syndrome. A similar situation could occur in the presence of a laterally placed disc protrusion under an extrathecal nerve root.
Lesions preventing physiological hyperwmia of the spinal cord in response to exercise could also result in intermittent claudication. Of particular surgical interest were 'cord steal' syndromes due to arteriovenous malformations (angiomas) of the cord, and other rarer causes were mentioned.
[Meeting to be continued]
